Background: Mental health disorders affect around 500 million people worldwide. In India, around 10-12% of people are affected by a mental disorder either due to stress, depression, anxiety, or any other cause. Mental health of workers affects the productivity of the workplace, with estimates putting these losses to be over 100 million dollars annually. Aims: The study aims to measure depression, anxiety, and stress levels of workers in an industry and to investigate if it has any effect on productivity of the firm.
illness and three to five times more have an emotional disorder.
[3] India has a 1-year prevalence rate of depression from 5.8 to 9.5.
[3] The prevalence rate for anxiety disorders is around 16.5 . [4] In India, prevalence of moderate level of stress was reported at 9.5% in a study which also found most stressors were work related. [5] It has long been known that the workplace and mental health of workers have a complex relationship. Work as itself can often have a positive impact on the mental health of a person-job security, time structure, social contact, and organizational abilities can often elevate a person's state of well-being. [6] However, adverse mental health of workers can also disrupt work. Increased absenteeism, decreased productivity, and profits as well as costs to deal with the problem all eat into an employer's economic viability. [7] Depression and anxiety patients can have occupational role dysfunction and stress at the workplace leads to an unhealthy environment. A mentally healthy workplace has high productivity levels and is efficient, and is open to discussions about mental health issues. [8] T he World Health Organization (WHO) in 2011-"Mental health is defined as a state of well-being in which every individual realizes his or her own potential, can cope with the normal stresses of life, can work productively and fruitfully, and is able to make a contribution to her or his community." More than 450 million people suffer from a type of mental disorder. [1] Among the mental health disorders; depression, anxiety, and stress form a large proportion.
Mental health disorders account for 13-14% of the world's total burden from ill-health. [2] India is estimated to have 10-20 persons out of 1,000 suffer from severe mental In 'Mental Health at Work: Developing the Business Case', the Centre for Mental Health estimated that stress, anxiety, and depression cost employers an (inflation-adjusted) 1,149 pounds per year for every employee in the workforce. [9] Around 98 million people are working in India, most of them in the unorganized sector.
[10] There are no laws or regulation related to mental health of employees in firms-organized or not. While observing this scenario as outlined above, it is imperative that we collect more evidence for the same. This study is a pilot study, to test the viability of such a project in India as well as to see if India leans in with global forecasts and towards finding a result, which will overhaul some policy and regulatory decision about mental health in the workplace. The objectives of the study are as follows:
• To determine the depression, anxiety, and stress levels of workers in an industrial firm • To investigate the association between depression, anxiety, or stress and productivity of the firm.
MATERIALS AND METHODS

Ethical considerations
The study proposal along with its intended aims and objectives was cleared by the Institutional Ethical Review Board at the authors' college. Permission was taken from the Human Resources (HR) department of the factory after explaining the study, its objectives, and methodology. Informed consent was taken from each of the workers who took part in this study. Participation in the study was entirely voluntary and employees received no benefit for the same. All data was handled confidentially.
For this study we used a cross-sectional study and quantitative research method to collect and analyze the data. The data was collected personally by the authors from the workers at the industrial workplace site.
Study basis and study design
Productivity is defined as output per unit of input per time. Input can be processes, labor, and strategies. In this study we focus on the workers. Leaves taken totally (sick or otherwise) were taken as work impairment days and calculated as a factor. In addition to determine any cost to the company, accidents and the compensation paid out was also asked for. It was based on Figure 1 . The study was done at an industrial firm which is a multinational corporation (MNC) in Bangalore, India. The objectives of the study as well as the beneficial aspect of the study to their firm were explained to the factory management.
The study was conducted over a period of 3 months including the required permissions. The workers had three shifts; one each in the morning, afternoon, and night. The study was conducted on only workmen of the factory. Inclusion criteria included any workman in the factory who had worked for more than a year and gave consent for the study.
The authors personally visited the factory premises to conduct the study. A total of 167 questionnaires were distributed among the workers, who numbered over 300. A total of 97 were collected back. Seven questionnaires were filled incorrectly, incompletely, or ambiguously and were arbitrarily dropped out of the study. Ninety questionnaires (54% response rate) were eventually analyzed.
Study tools
The study used self-administered questionnaires as its tool. Two questionnaires were distributed. The questionnaires used were in Kannada, the official language of the state of Karnataka. The forward-backward translation method was used using two different translators for the same:
• A sociodemographic based questionnaire which also asked abouta) comorbidities and treatment for the same, (b) accidents at the workplace in the last 6 months and treatment/compensation for the same, and (c) leaves and sick leaves taken in the last 3months • Depression Anxiety Stress Scale (DASS)-21: The DASS-21 is based on three subscales of depression, stress, and anxiety and each subscale consists of seven questions each. [11] Each subscale comprises of seven statements regarding how the test subject was feeling over the last week and four responses ranging from 0-did not apply to me at all, 1-applied to me some of the time, 2-applied to me for a considerable amount of time to 3-applied to me very much/most of the time. The scoring system is of the Likert type Cycle of productivity on which the study was based and the total score for each subscale gives the severity of that very symptom which has a range from 0 to 21 for each subscale. Both English and non-English versions have high internal consistency (Cronbach's alpha scores >0.7). [12] The DASS is not a diagnostic test for mental health disorders and does not aim to be so. The cutoffs used in this study were as suggested by the Black Dog Institute, Australia [13] as shown in Table 1 , however, we combined the various severities and classified them as symptomatic and asymptomatic. The technical quality of the DASS in an occupational health setting has been studied and validated. [14] Statistical analysis All data collected was logged and keyed in Microsoft Excel (2010) and was analyzed using IBM Statistical Product and Service Solutions (SPSS) version 20.0. Descriptive statistics of mean, median, range, and standard deviation were analyzed for the continuous variables of age and work experience at the firm. Frequencies for the other variables were studied and presented as categories [ Table 2 ]. Associations between variables and the scores on DASS-21 were studied using the Pearson's Chi-square or Fisher's exact tests where appropriate. A P < 0.05 (two-tailed) was considered significant. The DASS-21 score were dichotomized for the purpose of this study into asymptomatic and symptomatic groups based on their subscale scores [ Table 3] . A model to test the relation between DASS-21 scores and the variables was analyzed using logistic regression and with 95% confidence interval (CI) levels not including 1.00 considered significant.
RESULTS
Data of 90 workers was analyzed. The results are as follows: Number of males: 90/90 Education background: All 90 had a diploma, as it was a prerequisite to work for the firm. Marital status: Married-86; unmarried-3; and divorced-1 Around 44 workers were within the 30-45 years group and around 35 had worked between 10-20 years at the factory. Twenty-six workers had also worked for more than 20 years at the factory. Table 4 shows the wide range of the workers ages and their experience at the firm.
Around 36% (n = 33) of the workers had a symptomatic score on the Anxiety subscale and 18% (n = 16) on the Stress subscale. No workers had a symptomatic depression score. Around 14% of workers (n = 13) had a positive score on both the Anxiety and Stress subscales. Table 5 shows the number of workers who had a symptomatic score on subscales of DASS-21and the factors that could have a bearing on the score, that is, within the various age groups and work experience, with their associations. Table 6 shows the associations and frequencies of productivity as determined by number of leaves and sick leaves taken as well as accidents and the DASS-21 subscale symptomatic scores. There were no statistically significant associations between the leaves, sick leaves, accidents, and the Anxiety and Depression subscale symptomatic scores.
Logistic regression and odds ratio were analyzed for the variables of age, firm experience, leaves, sick leaves, and accidents in the last 6 months with the respective DASS-21 subscores (bivariate analysis). The results were statistically insignificant, hence multivariate analysis was not analyzed. However, we found a pattern suggestive of a dose-response relationship between stress and number of leaves taken during the last 3 months as shown in Table 7 . However, similar patterns did not emerge for other variables.
DISCUSSION
None of the workers scored a 'symptomatic' score on the Depression subscale, which is in contrast to a 9.1% prevalence of depression in Bangalore. [15] This asks the question whether optimum work prevents depression. Or are employed people happier than unemployed? This rhetoric has many complexities; however, the risk of depression in unemployed has been shown to be higher than those employed. [16] The workers had a prevalence of 36% on the Anxiety subscale in contrast to a prevalence of 8.4% in Bangalore. [15] Inspite of such a high prevalence, we were unable to find a comorbid relationship with depression. [17] Stress subscale positive scores had a prevalence of 18% compared to the global estimates of around 20%.
[1] An increased risk of work-related illnesses and accidents has been observed in southeast Asian countries that have experienced rapid industrialization. [5] While talking about correlations and associations, there was a suggestive dose-response relationship between number of leaves taken and the stress and anxiety scores, however they were statistically insignificant, most probably due to the small sample size. However, no accidents were found to be related either to positive stress or anxiety scores even though around 60% of accidents can be attributed to stress. [18] In the Indian set up, studies, though rare, have been done to determine the mental health status and the factors that are associated with them. A study done earlier on industrial workers showed similar prevalence of 17-30% of mental health disorders like this study did. [19] However, a similar study in southern India showed a higher prevalence of around 40-50% psychiatric morbidity among industrial workers. [20] Associations with age, gender, and education have been found as well. [21] In this study there is the issue of potential selection bias, which may not be remedied by a larger sample size. The workers who were on leave for those 3 days were not accounted for in this study. Due to trust issues, there is a possibility that those who did indeed have mental health issues did not take part in the study. This could have led to an underestimation or overestimation of the problem in certain areas. In this study we used variables like leave, sick leave, and accidents to interpret productivity; but productivity Table 2 , † percentage of workers in the group who had a symptomatic score on the subscale. N=Total number of workers who had a symptomatic score on the subscale, n=total number of workers who had a symptomatic score on the subscale in that group, DASS=Depression anxiety stress scale Table 2 , † percentage of workers in the group who had a symptomatic score on the subscale. N=Total number of workers who had a symptomatic score on the subscale, n=total number of workers who had a symptomatic score on the subscale in that group, DASS=Depression anxiety stress scale has many more dependent variables. In addition, leaves and accidents can depend on a host of factors and mental status is only a fraction of that. The dichotomization of the DASS-21 scores for analysis was necessary in a study with a smaller sample size, but the risk of losing a grading score on severity of a subscale was collateral damage.
CONCLUSIONS
This study was undertaken to study the depression, anxiety, and stress levels in an industrial set up and to investigate whether adverse conditions affected the productivity of the firm. The workers showed a prevalence ranging from 18 to 36% of mental health disorders over the three subscales of Depression, Stress, and Anxiety. Only longitudinal studies can demonstrate if a causal effect does actually exist. Studies on how health of workers is affected by their work is as closely related and needed as studies on how a workers health is affected by their work. Developing countries have no watchdogs that can regulate industries and occupational health, which if left unsolved, can lead to unwarranted situations regarding the health of workers. 
Recommendations
The following are some recommendations in an effort to promote mental health in workplaces:
• More research and studies in this field to gather more evidence of the ill-effects of adverse mental health on workers as well as on the economy, especially for developing countries • Need to involve more sectors as well as higher grades of workers in the studies • To follow WHO guidelines [1] which are: • Increasing an employer's awareness of mental health issues • Identifying common goals and positive aspects of the work process • Creating a balance between job demands and occupational skills • Training in social skills • Developing the psychosocial climate of the workplace • Provision of counseling • Enhancement of working capacity and • Early rehabilitation strategies • Legislation and policy regarding mental health; not only in the public domain but also with regards to the workplace should be set up and strictly adhered to • Framework to ensure correct, swift diagnosis for mental disorders as well as rehabilitatory facilities to ensure smooth and quick recovery.
